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Table 1- Some physical and chemical characteristics of the soil

Colon
. . oLy yhud 039 i . e )
SE cob - L. T . .
e el o - o Potash  Phosphorus Js o o odigd bl g5 e
Soil texture  Clay Silt sand PPM PPM 0O.C (%) : Ec
(PEM) FPM)  TN@®%) TNV (%) PH
(ds/m)
Sasn:;j ‘lsw 12% 21% 67% 194 22.53 0.215 2.24 17.25 7.87 1.84
ly loam
oyl 3 (gm0 890 Slio (sl Slay o (2uSKilio 5 53151 a0 =Y Jgur
Table 2- Anlysis of variance and mean sguare for studied traitsin Amaranth
Mean square  wls yo ¢Sl
» Ol yad g S
U axye S Slos ua;»L.‘.‘; Sldetg
i 2lo _ S ySlos S | 33 g
SOV S5 P Cbloy o . oox Jyto 5o EE ety G
df  Gran Havest Protein ¥ Prolin Soluble  cgaase Peroxidase 0 ot
. Qil yield carbohydrate SOD
yield Index
NS
o 2 4.7 3 0.81 15.47 6.27* 2.36 0.63 86.95 184.83
Replication
&kl zobw
Irrigation 4 277 236  11.16** 5884**  26.18**  86.97** 20.11**  326.85* 724.3¢
levels
hel st 8 24 14.2 0.91 9.14 0.76 9.16 2.91 71.82 149.48
Error a
byl o
Growth 3 134** 116 3.12**  21544%*  7.62** 24.95** 7.18** 89.61 207.55
stage
Xkl
oy al> yo 12 14** 87.4* 0.77 85.47** 1.96 8.23** 2.09*%* 51.29 77.05
IxG
o 30 22 12.8 0.53 7.25 1.68 3.12 0.76 63.76 425.83
Error b
Sl 058 2258 156 1272 543 9.75 8.64 8.62 12.49 8.07
CV(%)

TN g0 Jleim! s j0 o g o 5 ay s g
* and **: significant at 5% and 1% probability levels, respectively.
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Figure 2- Effect of water deficite time and Figure 1- Effect of water deficite time and
intensity on amaranth harvest index intensity on amaranth grain yield
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Figure 6- Effect of water deficite intensity on Figure 5- Effect of water deficite time and

amaranth prolin content intensity on amaranth oil yield
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Figure 8- Effect of water deficite time and
intensity on amaranth soluble carbohydrates
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Figure 10- Effect of water deficite time and
intensity on amaranth peroxidase activity
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Figure 9- Effect of water deficite time and
intensity on amaranth catalase activity
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Figure 11- Effect of water deficite time and intensity on amaranth superoxide dismutase activity
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Abstract

Drought is one of the most important environmental stresses that highly affect crop
growth and yield. But the response of crops to stress depending on the timing of crop growth
stages is different. The purpose of this study was to investigate effect of different levels of
water stress (irrigation after 50, 80, 110, 140 and 170 mm evaporation from pan) on different
stages of Amaranth growth (establishment, branching, flowering and grain filling). To find
the effects of water deficit stress on this plant it was decided to determine its protein
percentage, oil and grain yields under drought stress. Evaluation of physiological
characteristics as to the extent of osmotic adjustment and antioxidant activity was also carried
out. Results showed that water deficit stress, depending on the severity and duration of stress,
caused a reduction between between a minimum of 10 to a maximum of 89 percent in yield,
28 to 70 percent in harvest index, 12 to 32 percent in grain protein and 29 to 97 percent in oil
yield. This indicates the high sensitivity of grain and oil yields to severe and prolonged
drought stresses. Changes in osmotic substances (proline and soluble carbohydrates) showed
that this crop under water stress conditions increased proline and soluble carbohydrates by 31
and 50 percents, respectively. Thus, if could be said that under severe droughts the ability of
crops to cops with drought will be reduced. Similarly, amaranth, to cope with water stress,
increases the amount of antioxidant enzymes like catalase, peroxidase and super oxid
dismutase up to<53, 23 and 79%, respectively. Higher amount of super oxid dismutase
enzyme produce as the result of drought stress may play an important role to cope with
reactive oxygen species and oxidative stresses.

Based on the results obtained it may be concluded that amaranth is a sensitive plant to
moderate and severe drought (110 to 170 mm evaporation from pan) and responsive to
irrigation after 80 mm evaporation from pan. Concequenity, a 60% decrease in irrigation
water (irrigation after 80 instead of 50 mm evaporation from pan) grain yield was reduced by
17% about 245 g.m (2.45 ton.ha™).
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